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® A diffuser devica 



® A diffuser device, suitable for receiving a flow of 
air and diffusirig it as small bubbles into a liquid 
mass, comprises a porous tube (10) and a jacket - 
(12) of hydrophobic porous plastics material sur- 
rounding the tube, the plastics material being in the 
form of a multi-layer winding of tape (11) each turn 
overiapping the preceding tum. 
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A DIFFUSER DEVICE 



This invention relates to diffuser devices suit- 
able for receiving a flow of air and diffusing the air 
in the form of small bubbles into a mass of liquid in 
contact with the device. 

The applications of such a diffuser device in- 
cludes aeration of aqueous media such as in 
aerobic water waste digesters, aerobic fermentation 
reactors, biomass processes, for example involving 
the need to support and oxygenate a stable film of 
enzyme-active micro-organisms, and reoxygenation 
of river water. Such devices can also be used as 
tracer pipes for locating the position of submarine 
pipelines or cables. For example, the diffuser de- 
vice can be formed as a pipe which is laid along 
the side of the installation and through which air 
can be pumped to produce a stream of bubbles. 
The bubbles appearing on the surface will enable 
the position of the main pipeline or cable below the 
surface to be identified. 

Such diffuser devices hitherto proposed in- 
clude pipes of porous ceramic, glass or metal into 
which air can be pumped and which will diffuse 
bubbles of a controlled size. One disadvantage of 
such a porous tube is that it must be kept at 
constant positive pressure to prevent water enter- 
ing the tube when not in use. Moreover, the pores 
of such materials are easily clogged by organic 
materials such as marine growth or sludge. Other 
known devices include rubber membranes which 
have been pierced by needles to produce a mul- 
tiplicity of holes which will open when a predeter- 
mined pressure is applied. The holes will also 
close when the pressure within the tube drops, but 
such holes will be of variable size depending on 
the positive pressure within the tube, and the size 
of the bubbles will accordingly vary. 

According to the present invention there is 
provided a diffuser device suitable for receiving a 
flow of air and diffusing said air in the form of small 
bubbles Into a mass of liquid in contact with the 
device, the device comprising a porous tube and a 
tubular jacket surrounding and supported by said 
tube, said jacket comprising a hydrophobic porous 
plastics material. 

Preferably the plastics material is a porous 
expanded polytetrafluoroethylene (PTFE). In a pre- 
ferred embodiment of the invention, the PTFE is in 
the form of a tape wound helically in overlapping 
turns along the external surface of the porous tube. 
Two or more layers of the helically wound tape can 
be provided, such that the turns of one layer ex- 
tend at a substantial angle to the turns of the next 
adjacent layer. In this way, the free edges of the 
turns of one layer are held down by the next 
adjacent layer above it. 



A form of PTFE tape suitable for use in this 
connection is that disclosed in British Patent No. 
1.355,373 of W.L. Gore & Associates. Inc. This 
PTFE tape has been stretch expanded to produce 
5 microscopic pores in the tape which allow air to 
diffuse therethrough but prevent the passage of 
liquid. 

The porous support tube can be of a perfo- 
rated or porous plastics material or a porous ce- 

70 ramie, glass or metal tube. A suitable material 
would be a porous plastics material as produced 
by the Netlon process in polyethylene, poly- 
propylene or P.V.C. Alternatively the tube couW be 
made of wire mesh. 

15 The PTFE tape can be applied by known cable 
or tube winding techniques by rotating a reel of 
tube about the axis of the tut>e and at the same 
time moving the reel longitudinally of the tube. If 
two or more reels of tape are wound with each reel 

20 rotating in the opposite sense to the next adjacent 
reel, a multiplicity of layers of tape can be built up 
along the length of the tut^e. 

If the turns in each layer of tape overlap one 
another, as in the preferred embodiment, the trafl- 

25 ing edge of each winding holds down the leading 
edge of the preceding winding so that only the 
trailing edge of the tape is exposed on the outer 
surface of the layer. If the next layer is wound on in 
the opposite sense, the turns of the second layer 

30 will instersect the turns of the first layer at a 
substantial acute angle so that the trailing edge of 
the tape of the first layer will be held down by the 
turns of the second layer. Further layers can be 
built up In this way. and each layer preferably is 

35 wound in the opposite sense to the preceding 
layer. The tension of the tape and the application of 
multiple layers ensures that the seams between 
adjacent turns of each tape layer are watertight 
The angle of overiap and the degree of tension 

40 of the tape is controlled by suitable tension control- 
ling mechanisms. 

The selection of tape width depends on the 
diameter of the support tube to be covered. Tape 
widths between 20 mm. and 100 mm. gives sat- 

46 isfactory results on tube diameters of 20 mm. to 
600 mm. When the required numt)er of layers of 
tape have t>een wound on the tube, the ends of the 
tube are encapsulated by a suitable end caps. 
To control pressure drop along a long length of 

50 such tube, a porosity gradient can be created ak^ng 
the length of the tube by varying the number of 
multiple layers at different positions along the tube 
or by varying the overlap of the tums of each 
winding. 
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The preferred form of tape is one which has 
been produced by controlled stretching from ex- 
truded or sintered PTFE resin and has a tape 
thickness of 0.05 mm. to 0.10 mm. A desirable 
tape porosity range is from 0.2 to 5.0 micron pore 
size with volume porosity from 50 to 95%. 

The selection of porosity of the membrane 
formed by the jacket of tape surrounding the tut)e 
influences the rate of gas flow, and also the size of 
gas bubbles involved. In aeration processes for 
sewage treatment arid fermentation processes, the 
ideal gas bubble size is between i mm. and 3 mm. 
diameter. 

The invention is illustrated, by way of example, 
in the accompanying drawings in which:- 

Figure 1 is a diagrammatic view of a tube 
winding operation; 

Figure 2 shows a tube on which multiple 
layers of tape have been built up; 

Rgure 3 is a perspective view of a single 
element diffuser device: 

Figure 4 is a perspective view of a twin arm 
or T-section device, and 

Figure 5 is a plan view of a manifold. 
As shown in Rgure 1. porous hydrophobic tape 

11, such as expanded PTFE. is wound helically on 
a porous support tube 10 from a supply reel, for 
example by rotating the tube, to build up a jacket 

12. The reel of tape is caused to move longitudi- 
nally along the tube to provide a wrapping angle 
which is dependent on the width of the tape and 
the desired amount of overlap between adjacent 
turns. Preferably the minimum overlap is one quar- 
ter of the tape width and the tension maintained in 
the tape is a minimum of 1 Kg. per inch width (0,4 
Kg per cm. width) of tape. 

Figure 2 shows the effect of buildirig up mul- 
tiple layers of tape with the turns 11a in one layer 
extending at a substantial angle to the turns 11b in 
the next adjacent layer. This can be achieved by 
winding the first layer from a first end to a second 
end of the tube, and then by winding a second 
layer from the second end back to the first end of 
the tube, the tube rotating in the same direction in 
each case. Alternatively the tube could be held 
stationary and the tape wound in opposite direc- 
tions about the tube simultaneously but at stag- 
gered positions along the tube. 

Rgure 3 illustrates a finished embodiment of 
the device 13 In which end caps 14,15 have been 
fitted to opposite ends of the tube, the end cap 14 
at the supply end of the tube including an air entry 
pipe 14a connected to an end flange 14b of the 
cap. 

Rgure 4 shows a T-section diffuser 16 formed 
with two anms 17 each comprising a separate dif- 
fuser device coupled to an air or other gas inlet 
pipe 18 through a tubular T-junction 20. 



Figure 5 shows a manifold of four pairs of 
diffuser devices 21 extending in opposite directions 
from a central air inlet tube 22. 

5 

Claims 

1 . A diffuser device suitable for receiving a flow 
of air and diffusing said air in the form of small 

10 bubbles into a mass of liquid in contact with the 
device, the device comprising a porous tube (10) 
and a tubular jacket (12) surrounding and sup- 
ported by said tut>e. said jacket comprising a hy- 
drophobic porous plastics material. 

75 2. A device according to claim 1 wherein said 
plastics material is a porous expanded poly- 
tetrafluoroethylene (P.T.F.E.). 

3. A device according to claim 2 wherein said 
PTFE Is in the form of a tape (11) wound helically 

20 in overlapping turns along the external surface of 
the porous tube (10). 

4. A device acording to claim 3 having two or 
more layers of said helically wound tape, the turns 
of each layer extending at a substantial angle to 

25 the turns of the next adjacent layer. 

5. A device according to claim 3 wherein a first 
helical winding (11a) of tape is covered by a sec- 
ond helical winding (11b) of tape which has been 
wound in the same direction as but in the opposite 

30 sense to ihe first winding. 

6. A device according to claim 2 wherein the 
PTFE is in the form of a tape (11) wound helically 
in a plurality of layers along the exterior surface of 
the porous tube such that substantially the whole of 

35 the exterior of the tube is covered by PTFE and 
the turns (lib) of one layer intersect the turns - 
(11a) of the layer next adjacent beneath it. 
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